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This manual was originaliy developed in 1953 by the Trade 
and Industrial Education State Staff Research Committee. 

The material contained in diis publication has been devel~ 
oped by (1) a review of occupational competency testing 
plans from other states, (2) an evaluation and reorganiza- 
tion of certain of the more pertinent information as well as 
the addition of certain elements of concern to Ohio, and 
(3) agreement on the part of the approved teacher education 
centers engaged in the development and/or utilization of 
occupational ^<'»mpetency tests. This publication should 
serve as a coordinating influence among the teacher educa- 
tion centers and contribute to a more uniform pattern for 
such testing within the state. 

Acknowledgment is extended to this committee and also the 
Vocational Curriculum Development and Industrial Teacher 
Training Bureau, The State Education Department, The 
University of the State of New York for permission to use 
selected samples of their materials. 

Acknowledged also are Dr. D. H. Price, G. E. Williams, 
and Dr. Robert M. Reese, who acted So 1961 Revision 
Committee of the state staff to revise and improve the 
original publication. 

Byrl R . Shoemaker, Supervisor 

Trade and Industrial Education Services 






MEMORANDUM TO TEACHER EDUCATOR 



These instructions are to serve as a general guide to those 
who undertake the special assignment of writing anoccupa^ 
Jlonal competency test in a specialized field, working in 
Cvollaboration with a teacher educator, faculty advisor and/ 
or other qualified staff mcsmber. The preparation of such 
a test may become an ass.igmtient to one or two competent 
persons who have previous i^ad e3q)erience in developing 
and using objective tests. 

Because of the wide variety and range of subject matter in 
difierent areas of trade, service, and technical occupa- 
tions, a close working relationship of the collaborators 
must be maintained. The prerequisites stated above tend 
to establish an interest in the problems cf testing and the 
techniques of test construction. These are sustained by 
further appreciation of the importance of occupational com- 
petency testing and the honor of having been selected to be 
a contributor to this worthwhile project. Furthermore, a 
person with the above esiperiences is in abetter position to 
understand and carry out the directions which are pre- 
scribed in this manual. 

The actual preparation of the questions for the competency 
tests as described under Test Construction may be per- 
formed by individuals who are working for undergraduate 
or graduate credit. 
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OMPiTEHCY TESTS 



PURPOSE 



The general purpose of. occupational competency tests is to 
appraise, as accurately and fairly as possible, the skill 
and technology required of those who propose to teach the 
intricacies and practices to others. Such tests may serve 
at least two purposes: 



1 . 



To screen qualified aj^licants for better than 
averaf,e shilfty i to establish their eli- 
gibility and range of jccsjtpaiional experience 
required for terfij^rary tearher certification 
as outlined in the Ohio Plan cf Trade and Indus- 
trial Education. 



2 . 



To establish .sufficient and professionally ac- 
ceptable evidence for the issuance of under- 
graduate credit toward a degree in a coopera- 
tingteacher-traininglsistitution or for advanced 
certification. 



It is evident, therefore, that the test must be designed for 
a range and level of technical knowiedgeand skill consider- 
ably above that expected of hig^ school students or appren- 
tices, and also above that of the average joumeymanwork- 
er. We are appealing to the superior individual in any 
given skilled or technical occupation. 



SCOPE AND NATURE 



An occupational competency test should adequately but not 
over-extensively cover both the practical performance and 
die theoretical aspects of the applicant's technical know- 
ledge related to his skilled or technical occupation. It 
should likewise include the manipulative skills upon which 
successful employment and therefore efiectiye vocational 

teaching are dependent. 
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Sinc^ the scops of most occupations is mthsr ysgusly ds** 
fined and frequently subject to change, it is necessary to 
outline the skill and technical content contained within the 
occupation prior to determining the necessary coverage of 
the examination. 

Each such outline or occupational description^dliould be 
based on an analysis of the occupation as practiced in em** 
ployment rather than based upon the content of any course 
tau^t in a school. Furthermore, the outline of the scope 
of the occupation should preferably reflect the more stand- 
ard aspects of the occupation as practiced on a statewide 
or national basis rather than on the more limited and flex- 
ible specialization which may be peculiar to a particular 
geographic area. 

Competency tests will be given as needed in the several 
teacher education centers throughout the State. It is de- 
sirable, therefore, to maintain uniformity of standards, 
procedures, and the arrangement and form of n,aterial 
used in the testing, insofar as it is practical to do so. The 
suggestions to examiner and instructions to candidates in- 
cluded with each test are intended to contribute to that end* 

GENERAL POLICIES OF APPUCATION 

An occupational competency examination should adequately 
cover both the practical performance and the theoretical 
aspects of the occupation. In other words, the content of 
the examination should be developedwithin the* scope of the 
qualifications (both manipulative and related knowledge) 
established for the occupation. To accomplish this it is 
obviously necessary to possess complete knowledge of the 
occupation and to be able jo answer the question, '%Vhat 
are the manipulative Skills and the related technical know- 
ledges required for successful employment?” This re- 
quirement makes it impossible for any one individual to be 
able to construct or validate an occupational competency 
examination without the aid of experts from within the occu- 
pation itself. 
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The over-all plan of examination development is therefore 
predicated upon the use of occupational advisors. These 
individuals may be selected either directly from industry 
or from existing educational programs, but in either case 
they must be selected for their outstanding ability and their 
position as masters in their occupation. These sources t* 
occupaticnal information must be directed by a teacher ed- 
ucator who is skilled in examination construction. With 
such a plan in use a better than average chance should 
exist for producing an occupational competency examina- 
tion which will truly measure the competency of an in- 
dividual. 

Occupational experience and competency shall be evaluated 
by oral, written and practical examination. In order to 
carry out this assignment in an orderly, systematic and 
uniform manner and to eliminate overlapping and duplica- 
tion of effort, a plan of examination development and co- 
ordination has been adopted. This plan provides for the 
construction of occupational competency esmminations to 
be carried out at each of Ohio’s approved vocational 
teacher education institutions for Trade and Industrial 
Education. Each of these center.” may construct examina- 
tions in relation to its personnel resources and as the need 
exists. Duplication of the examinations shall emanate 
from the Instructional Materials Laboratory located at The 
Ohio State University. 
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SECTION B. TEST DEVELOPMENT PROCEDURES 



OCCUPATIONAL ANALYSIS 

An occupational competency test should be developed with 
the use of an occupational analyMs in order to determine 
the skills and technical knowledge needed in the particular 
occupation for which the test ih being prepared. 

1. It should be comprehr^':ive in nature. 

2 . It should be separated into divisions, subdivi- 
sions and finally into operations or manipulative 
skills. 

3 . It should contain the applications of mathema- 
tics, science and occupational, information 
needed for efficient job procedure. 

NOTE: For detailed analysis procedures, see 
Study Guide No, D-2. 

WEIGHING OF ELEMENFS FROM THE ANALYSIS 



Since all die elements contained in the analysis cannot be 
covered in one test, care must be taken to select the basic 
skills and knowledges for ube in the test construction, 

1. Weigh each element of knowledge or skill 
according to its relative importance, 

2. Determine exactly what each selected element 
will measure. 

3 . Each element selected should provide a basis 
for determining competency. 
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SELECTING SPECIFIC ELEMENTS FOR TESTING 



1 . 



Provide enough questions and manipulative 
skills to sample all leases of the occupation. 



2. 



Include the use of actual tools, equipment and 
materials of die specific occupation. 



3. 



Include the application of mathematics, sci- 
ence^ safety and other technical knowledge 
pertinent to the occupation. 



4. 



The manipulative processes to be tested should 
be selectedcarefiilly so that enou^ basic skills 
will be required to show mastery of the occu- 
pation. 



TEST CONPROLS 
U 



No uniform time allowance can be set for all 
examinations. 



2 . 



Length of test should vary in accordance with 
the amount of skill and technical knowledge 
needed. 



3. 



Suggested time should be one-half day for the 
technical test and a full day fcr the manipula- 
tive test. 



4. 



Determine the total test time according to the 
performance of one or more comi)etent indi- 
viduals. 
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SECTION C. TEST CONSTRUCTION 



TECHNOLOGY TESTS 

This should be a paper and pencil test designed for con** 
venience in administering and scoring. Its purpose is to 
determine the extent of the candidate's ability to apply his 
knowledge and understanding of the basic principles in- 
volved in his occupation. While some of these abilities 
will be revealed in the performance test, the written test 
is a means of sampling intangibles, such as judgments, 
appreciations, and understandings and not his mere mem- 
ory of facts, figures and processes. It is with this in 
mind that the following suggestions for test construction 
are offered. 

1. Select appropriate measuring techniques. It is 
not necessary to make use of all the known types 
of objective tests. The variety used should be 
kept to a minimum. 

(a) From the selected elements, determine the 
number of questions needed in each divi- 
sion of the test. 

(b) Provide enou^ questions to sample all 
phases of tiie occupation, for example, 
mathematics, science, safety, procedures, 
knowledge of materials, interpretation of 
drawings and data^ etc. 

2, Prepare at least two questions for each element 
selected for the test. 

(a) Prepare questions that sample all areas of 
the occupation, according to the selected 
element. The best of the pair can be se- 
lected later for inclusion in the test. An 
alternate item may be used instead of the 
original pair for closely related elements. 
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lems, expressed in occupational language 
and described in typical settings rather 
than the more academic or ’’schoolish** 
type of question. Caution should be exer- 
cised in the use of questions that place a 
premium on memory. 

(c) Use a wide variety of types of questioi^ to 
provide the examinee with an opportunity 
for varied forms of responses. For ex- 
ample, include questions which call for 
calculations, sketches to be drawn, dia- 
grams to be interpreted, situations to be 
analyzed, inrocedures to be listed, selec- 
tions to be made, cases diagnosed and 
recommendations given. 

(d) State all questions clearly, simply and 
directly. Avoid the use of negative ques- 
tions. Provide illustrations whe :*e ii*?ces- 
sary. Be §ure that there is only one pos- 
sible interpretation to each question. 
Never use a trick question! 

(e) When writing objective types of tests give 
simple, clear, but e^qplicit directions and 
include a sample statement and answer. 
The following recommendations should be 
kept in mind. 

(1) Multiple-choice type questions should 
be used wherever possible, with at 
least 150 statements (questions) for 
reliable scoring. Use 4 answers 
(choices) in each question rather 
than 3 or 5. 



All items must be Dlausible. but onlv 

* ^ 

one correct. This is of special impor- 
tance since persons with inadequate 
knowledge of the occupation would 
normally guess the answer. Ques- 
tions that can be answered correctly 
by a layman should be changed. The 
correct item should contain approxi- 
mately the same number of words as 
thd other items. Any consistent pat- 
tern giving a clue to the correct an- 
swer should be avoided. 

(2) True-false type questions should be 
used only when important informa- 
tional material does not lend itself to 
multiple choice questioning, 

(3) Rctorial and matching type questions 
are useful in some occupations, es- 
I)ecially with reference to tools, in- 
struments and symbols. Available 
answers in a matching test should be 
at least 4 items greater than the base 
list. 

(4) Completio?? or short-answer questions 
should be used sparingly. 

3. Have one or more other persons read the ques- 
tions as a check against possible errors, mis- 
interpretation, or ambiguity. Have questions 
reviewed by an accepted specialist in the oc- 
cupation in which the test is written. Keep in 
mind the confidential nature of this material in 
selecting such specialists . 
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US6 CL format fcr the cAEmluatiCu that appeaxs 
clean-cut, well organized and neat. See sani- 
ple test forms in the Appendix. 

(a) Keep questions well spaced and distinct 
from the answer space. 

(b) Maintain uniform, clean-cut margins. 



(c) Provide a definite answer space; be sure 
it is adequate for any satisfactory re=^ 
sponses. Keep answer spaces aligned. 

(d) Have all the examinee’s work including 
calculations appear on the sheet. 

(e) Arrange the space for the answers to fa- 
cilitate checking. Recommended practice 
would provide for all answers to appear 
on the same side of each page. 
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5. 

6 . 



Provide the examination with a "cover” 
page containing space for: 

(1) identification, (2) directions to the can- 
didate, (3) other essential instructions and 
information. 



(g) If pertinent, arrange for use of blueprints, 
diagrams, schematics, drawings, etc. 

Develop answer sheet for the examination. 

Develop a scoring technique for the examina- 
tion, indicating the wei^t to be given each 
question and the possible total score. 












7. PreDare a statement definincrthe scone of ex- 

w ■ " * “ — 

amination or the total possible coverage in the 
occupation. 

8. Prepare suggestions to the examiner for ’Test 
Administration Procedures.” See Appendix for 
sample. 

9. Prepare ’’Cover Page - Technology Examina- 
tion. ” See Appendix for sample . 

10. Keep all questions and information about the 
test confidential. Destroy all papers used in 
developing the test. 

11. An experimental tryout should be made with a 
small group of qualified in^viduals. Watch 
carefully for any irregularities such as ex- 
ceptionally easy or difficult questions or ques- 
tions requiring an abnormally long period of 
time to answer. Also note all questions or 
comments made by these individuals after the 
completion of the test. 

12. An item analysis should be made after the ex- 
perimental tryout. Determine the relative 
difficulty and relicibility of each item. 

13 . Revise the test where needed, basing revision 
on the findings of the item analysis, which will 
indicate difficult, ambiguous, and confusing 
questions. If extensive revisions have been 
made, an additional tryout should be made. 

* Item 10 thru 12 used only to validate test. 

REMEMBER THIS TEST IS TO HELP THE CANDIDATE 
REVEAL WHAT HE KNOWS ABOUT HIS OCCUPATION. 
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PERFORMANCE TESTTS 

The purpose of the performance test should be to determine 
the candidate’s ability to do the manipulative work common 
to the occupation in which he is being examined. This can 
best be done by having the candidate actually perform a 
series of carefully selected operations and procedures 
representative of his occupation. It is important that con- 
ditions under which the examination is given be standard- 
ized as far as possible. The following suggestions are 
offered for this purpose. 

1. Select appropriate measuring techniques suit- 
able to the occupation. 

2. Prepare a list of possible experiences (Jobs, 
operations or procedures) which may be used 
for examination purposes. See example in 
Appendix. 

(a) The type jobs, operations, or procedures 
should sample as many phases as feasible. 

(b) The tjnpe jobs, operations, or procedures 
selected should be typical of those found in 
the aay- to-day work of the occupation. 
Avoid test items that are peculiar to. a 
given geograj^ic area. 

3. Manipulative processes assigned to the can- 
didates do not necessarily need to be complete 
but those portions most valuable for measuring 
competency in a particular phase of the work 
should be included. 

4. Select manipulative processes which require a 
minimum of lost time and extended repetition. 
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A Sailed activities may be seiected fora given 



examinatioii by ai^ combinaUcm of jc^s, oper- 
ati(His, or procedures • 



Provide a variety of activities suitable for test- 
ing candldbies in boiti the general area of liie 
cccup3.tioii and specialized divisions. 



Provide assignments wbii^ do not require ex- 
tensive preparatums and etqten^inre of un- 
reasonable binds. 



Provide practical tests which can be conducted 
in a weli-equipped scluxil shopj laboratory or 
commercial establishment* 



Provide ocoipational activities wMcb the aver- 
age instructor should be able to perform to a 
marked degree of proficiency. 



Suggest performance assignments which can be 
evaluated objectively by a competent and un- 
biased examiner. 



Suggest a variety of assignments in order to 
determine the all-around ability of the candi- 



date. 



of time for completion, so that a variety of 
occupational practices maybe completed within 
the time limit established. 
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SECTION D* TEST ADMINISTRATION PROCEDURES 

SUGGESTIONS TO THE EXAMINER 

!• Determine whether candidate is to be given a 
test in the entire occupation or a test in some 
specialized division of the trade. Select pro- 
jects accordingly. Refer to the topical outline 
which shov/s the scope of the examination. 

2. Make a survey of facilities, equipment and 
materials available for the test. 

3. Select from the suggested list of projects or 

‘ procedures those jobs deemed most practical 

for the test, considering available equipment 
and facilities. 

4. Consult flat late or commercial rates to obtain 
the time limit in which to complete the jobs or 
procedures. From the flat rate determine a 
figure that v/ill be fair to the candidate, based 
on the quality and completeness of the tools, 
instruments and/or equipment with which he 
must work. In addition, consideration must be 
given to the fact that the candidate is to be ex- 
amined and is not doing the job as a routine 
part of his daily work. 

5. Total the compiled time limits, as determined 
in preceding paragraja, to determine if the 
total time for all selected projects fulfills or 
exceeds the time allotment for the entire prac- 
tical test. (Test not to exceed time limit set 
by the examining agency.) 
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As-seinble ali tools* parts, units and equipment 
reqiiicedfor tiie test. Secure definite commit" 
HkCTts for all eqpiipment to be used for die test 
for die day and hour the test is to take place. 



Fersoually test ali equipment, instruments and 
tools to make certain they are in proper oper- 
atlng and gi>od working condition. 



Double cdieck all suj^lies and materials to be 
certain t!^ no time will be lost by the candi** 
date due to 0¥srsi^ or omission. Strict at- 
tendon to das will prevent the possibility of 
protest <m the part of the candidate if die final 
ratings are not fevcrable to him. 



Take into consideration the shop or laboratory 
facilities available for conducting the examina*- 
tion. The performance assignments provided 
should be of suflScient variety and number that 
the examining agency may select those that fit 
the equipment available^ 



Analyze the performance test to determine die 
amount, type, and quality of materials needed 
and the tools and equipment required. For 
assignments requiring preliminary preparation 
or ”set“up*’, provide complete specifications 
so that the examiner can have everything on 
hand and ready before examination time. 



Prepare directions to the examinee for each 
perfoimance assignment. These are to be 
g^ven the examinee as needed and should con- 
tain all the information nscsassary !or him to 
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SECTION E. EVALUATION OF TEST RESULTS 



RATING OF CANOroATES 

In any measuring device, particularly those measuring 
competency, it is essential that each candidate be rated 
fairly and impartially. Each test should be so constructed 
that little judgment is required on the part of the person 
rating the participant, lids is not impossible for that 
portion of the test evaluating technical competency but be- 
comes of serioufi concern when testing performance or 
operational ability. 

A successful competency test must, therefore, be so con- 
structed that (1) the technical competency section may be 
evaluated without variation by any number of persons and 
(2) the performance sections may be evaluated with little 
variation by persons competent within the particular occu- 
pation. 

This implies that regardless of where an achievement test 
is given the evaluation of the results must not be based 
upon the differences within the evaluating or rating per- 
sonnel. 

In general each individual should be rated on one or more 
of the following: 

1. His scores compared to the established norms 
for the testo 

2 . His level of competency compared to his intelli- 
gence and/or aptitude. 

3 . His competency compared to others being tested . 

4. His competency compared to that of recognized 
competent experienced workers. 
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EVALUATION OF TEST 



The basic premise of this section is that all tests can be 
improved. Thus, it should be of value to describe some 
of the more common procedures for evaluating a test to 
determine whether or not it is attaining the desired re- 
sults. 



For every test several general questions such as the fol« 
lowing need be answered. 

1. Does this test measure those things for which 
it was developed? 

2. Do the scores resulting from this test provide 
datausehil in evaluating individual competency? 

3. Are the scores generally well distributed over 
the range of possible scores? 

4. Do scores tend to be grouped at either the 
lower or hi^er end of the test range? 

5. How well does the test sample the elements of 
the particular occupation? 

In addition to these general questions involving the total 
test, it will be important also that the results for each in- 
dividual question be analyzed. 

For example: 

1. How well does each item discriminate between 
the competent and incompetent individuals • 

2. Are questions poorly jferased, vague, or so 
worded that they become trick or catch ques- 
tions. 
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3« What questions appear not to be essential in 
terms of test results? 

4« Are too many or too few questions contained in 
the test? 

5. Which items <ire too ^sy or too difficult? 

It is recognized that this lls only a casual treatment of the 
field of test evaluation and that no attempt has been made 
to propose method. It is anticipated that persons desiring 
to evaluate a new test wiil go to one or more of the re- 
source materials identified in the bibliography for detailed 
procedures. 

ESTABUSHING TEST STANDARDS 

Following such research as described previously to evalu- 
ate test items and the overall test for purposes of making 
certain that all items are satisfactory the next step is to 
establish standards for the test. 

This is normally accomplished by giving the test to a se- 
lected group of persons who have proven their competency 
in a particular occupation. 

The results obtained by this jxrocedjire permits the com- 
parison of the scores of unknowns taking the test to the 
norms established by persons of known competency. 

Those persons interested in more detailed information <m 
test standardization are referred to the publications con- 
tained in the bibiiograjAiy. 
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OarJECTIVES IN SELECTING SUGGESTED PERFORMANCE JOBS 



1. . To provide a variety ot performance jobs suitable for 
testing candidates in general automobile mechanics or 
specialized divisions of the trade . 

2. To provi.de jobs which do not require extensive prepa- 
rations and expenditure of large sums of money. 

3 . To provide practical tests which can be conducted in a 
well equipped school shop, or local garage. 

4. To provide jobs which the average automobile mechan- 
ics instructor should be able to perform to a marked 
degree of proficiency. 

5. To suggest jobs which can be evaluated with an objec- 
tive rating by a competent and unbiased examiner 
with fairness to the candidate. 

6. To suggest a variety of assignments in order to deter- 
mine the all-around ability of the candidate . 

To provide assignments requiring different periods of 
time for completion, so that a variety of projects may 
be selected to total the time limit of the entire test . 
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SUGGESTIONS TO EXAMINER PREPARING FOR EXAMINATION 



lo Determine whether candidate is to be given a test in 
Automobile Mechanics, or a test is some specialized 
^vision of the trade* Select projects accordingly* 
Refer to the topical outline which shows the scope of 
the examination. 

2. Make a survey of facilities, equipment and materials 
available for the test. 

3. Select from the suggested list titled. An Example of a 
Performance Test in Automotive Mechanics, on page 
25, jobs deemed most practical for the test, consider- 
ing available equipment and facilities. 

4. Consuxt flat rate manuals to secure time limit to com- 
plete the job or jobs. From the factory flat rate fig- 
ures compile a figure fair to the candidate, based on 
the quality and completeness of the tools and equipment 
with which he must work. In adchtion, consideration 
must be given to the fact that the candidate is to be ex- 
amined and is pot doing the job as a routine part of 
his daily work* 

5e Total the compiled time limits, as determined in pre- 
ceding paragraph to determine if the total time for all 
selected projects fulfills or exceeds the time allotment 
for the entire practical test. <Test not to exceed time 
limit set by the Examining Agency. ) 

Assemble all tools, parts, units and equipment re- 
quired for the test* Secure definite commitments from 
the owners of automobiles to be used for the test for 
ti e day and hour the test is to take place. 
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they are in proper operating and good working condition. 

8. Double check all supplies and materials to be certain 
that no time will be lost by the $^didate due to over- 
sight omission. Strict attention to this will prevent 
the possibility of protest on the part of the candidate if 
the final ratiu^ are not favorable to him. 

AN EXAMPLE OF A PERFORMANCE TEST 

IN AUTCa^OnVE MECHANICS 

1. AdjList a set of hydraulic brakes. (Time allowed con- 
tingent on car wMch may require a minor or a major 
brake adjustment.} 

2. Adjust tappets of a six cylinder engine. (Examiner 
must stipulate if it is a valve-in-head engine on a test 
stand or in the automobile or an L-head engine on a 
test stand or in the automobile, to determine time to 
complete the job.) 

3. Time the ?igmtion system of an automobile. Check 
timing with a timing lig^t. 

4. Fit a piston pin to a jnston and connecting rod. Assem- 
ble the piston and connecting rod ready to install in an 
engine. 

5. Measure the bore, out of round and taper of all cylin- 
ders of a six (6) cylinder automobile engine. 

6. Overhaul an automobile generator and test it i > i 
electric test bench. List all tests you make state 
reason for making each of the tests named . 
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7. Remove a vaive from an engine. Reface valve, re- 
condition seSic, grind to fiiiish and install in the engine. 
(See statement under #2.) 

8. Install the cylinder head of an automobile engine. 

Make a sketch showing the order in which the cylinder 
head bolts or studs were tightened. 

9. Tune the engine of an automobile. List all tests or 
checks you make to complete the job, in the sequence 
you made them. 

10. Check and correct the ”toe-in” of the front wheels of 
an automobile. List all operations you performed to 
do the job. 

11 . Check the camber and caster of the front wheels of 
an automobile. List all measurements on paper. 

12. Remove a piston assembly from an automobile engine, 
install new piston rings and replace piston assembly 
in the engine. 

13. Adjust the ring gear and pinion clearance of a hypoid 
type rear axle. 

14. Disassemble carburetor. Check all parts and settings 
with manufacturer’s specifications. Install overhauled 
carburetor on live engine, start engine and adjust car- 
buretor. 

15. Bleed die hydraulic brake system of an automobile. 



16. Test the clearance of one main bearing of an automobile 
engine from which the oil pan has been removed. 
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17 . Test the clearance of one connecting rod bearing of an 
automobile engine from which the oil pan has been re- 
moved, 

18. Check the valve timing of an automobile engine with 
the valve timing marks. 

19. Overhaul an automobile fuel pump. Test the fuel 
pump you overhauled and indicate the results of the 
test. 

20. Adjust and aim the headlights of an automobile. List 
all operations you performed to complete the job. 

21. Make a check of an automobile and list all repairs, 
adjustments and parts which you would replace to put 
the automobile in condition for safe operation on the 
highway. 

22. Remove and check the ignition system of a Ford V-8 
engine. Make all replacements and adjustments to 
place it in first class condition. Install on engine and 
start engine. 

INSTRUCTIONS TO THE CANDIDATES FOR TAKING 
THE PERFORMANCE TEST 

This practical test is your opportunity to demonstrate how 
well you can periorm the various operations, processes, 
and/or procedures of your trade. The examiner will observe 
and rate you on the following: 

1. PROCEDURE AND METHOD of doing the work 
or job assigned. 

2. SKILL in using tools, macliis.es, equipment, 
materials, etc. 
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3 . SPEED developed by you as compared with a 
first class worker. 

4. GENERAL QUAUTY of v/orkmanship. 

5. PERSONAL APPEARANCE in regard to dress, 
cleanliness, neatness, etc. 

Taking diis Performance Test may be a new and strange 
experience for you, therefore, it is suggested that you 
follow the instructions listed below, very careftilly. 

1. Obtain all the necessary tools, materials, etc., 
as directed by the examiner. 

2. Examine your work space or station carefully 
to see that the machine, equipment, apparatus, 
etc. , are in good working order. 

3. Address all questions regarding the work sta- 
tion, work assignment, equipment, etc. to 
the examiner. 

4 • Avoid talking to other candidates during the 

examination. 

5 • Select the method or procedure which you deem 

best for each job, operation or procedure on 
the basis of the equipment available and then 
plan all steps accordingly. 

6. Advise the examiner when you have completed 
your assignment. Have him check and identify 
it with your number and give you the next assign- 
ment. 
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7. Reauest t>er mission from the examiner if it 

~ 4 » Jk 

becomes necessary for you to leave the shop. 
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If you decide to withdraw from the examination, 
sign the Withdrawal Statement on the Performance 
Test Rating Summary Sheet. 

Siim This Sheet with your name and number in 
the space below and return to the examiner be- 
fore the examination begins. Your signature 
indicates that you understand the instructions 
for taking the test. 



Signature 



Number 
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EXAMPLE 



DIRECTION i> iUTIHG SHEET 



Candid ert* No. — 
Assignment No. . 



1. ASSIGNMENT 

2. SPECIAL DIRECTIONS 



Time 


HR 


M 


Time 


HR 


M 


Started 






Fi ni shed 







3. TIMX RECORD 



4. NOTE; CHECK these items as you 
comply with them: 

( ) Record time 

( ) Hove job inspected 

( ) Return this direction sheet 

and secure your next job. 



5. JOB RATING 



Specific Items Rated 
For This Assignment 



Total Points 



Pts. 



See Perform cnce Test Rating Sheet for Rating Scale 
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EXAMPLE 

PERFORMANCE TEST RATING SHEET 
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Cand!dat**s Number. 
T>«4«« 



.Date. 



1 9 Place of Test. 
.Result . 



This rating sheet is provided for the use of persons administtaring the trade 
examinations, to aid in securing the most objective rating possible on those 
foctors for vihich the condidate is being tested. 

RATING will be given on the basis (1) inodequate - for occupotional success 
of a five (9 point scale. 



The lowest rating will be one (1) 
and the highest will be t'ive 
cs shown, insert figure opposite 
factor being rated. 



Poof - below overoge 
(3^ Average • for a good workman 

(4) Good • better than overage 

(5) Superior Quolity 



FACTORS TO BE RATED 



Job Porformonce • 



- Score - Final 



General 



1 








1. Procedure • items such 

as (1) interpretation of 
assignment, (2) selection 
of method, selection 

and preparation of tools, 
material and equipment .i . .. . 

2. Skill - wdth tools. 


2 








3 








4 








5 








equipment, machinery, etc. - 

3L Speed - compared with 


6 








7 








4. General Quality of work* 


8 








5L Persond Appearance • 

Dress. (Costume, 

uniform, shopcoot, etc.) - 

Total Points 


9 








10 








Totd Points 




Maximum Points 




Maximum Points 
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ICMMa 



Examin«r should {ndicote by chedclng 
one (1) stotoment, the extent to which 
he wou'Sd endorse tf:is candidote for 
teaching; 

CANDIDATE*S STATEMENT OF 

withdrawal"* 

! hereby indieote my voluntary 
withdrew^ from the above 
examination. 



1. Cannot endorse 
4 b Endorse vvith hesitation 

3. Endorse 

4. Endorse with confidence 
E Endorse with enthusiasm 



STATEMENT OF EXAMINER 

The above roting reprosents my 
best iudgr::ient of the condidote. 



(Signoture) 



(Date) 



(Hour) 



(Signature of Examiner) 



EXAM!NER*S COMMENTS OR RATINGS 
Ejqsisnotions on ratings below three (3) should bo exp^idned befow. 
!. Procedure ■ .. . . - -- 

Skill — 

Speed ■ ■ ' ■ - 



General Qualities. 



Personal Appearance. 



Genera] Comments on Endorsement 
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EXAMPLE OF AN EXAMINATION COVER PAGE 






TRADE & INDUSTRIAL EDUCATION 
IN-SERVICE TEACHER IMPROVEMENT 
STATE OF OHIO 

TECHNOLOGY EXAMINATION 
IN 



(NAME OF OCCUPATION) 



DIRECTIONS 

(Rcfid th*s» instructions corofuliy) 



Read each question carefully and completely before you answer it. 

Begin by answering those questions of which you ore most certain 
df the answer. Leave the more difficult ones until last. 



1. 

Z 



3. If you are uncertoin about the metming of a question, explain your 
understanding of the question in writing directly below It and 
then answer accordingly. 

4. Place all answers in the place provided. Be pointed and brief 
but careful to ovoid being misunderstood. 

& Show all your mathematical calculations on the examination sheets, 
using the reverse side if necessory. 

6. Sketches should be neat and cdl work clear and legible. 

7. Be sure that you do not skip ony poges. Read over the questions 
and your answers if you finish ^fore time is called. 

REMEMBER THIS EXAMINATION IS YOUR OPPORTUNITY TO LET 

THE EXAMINER KNOW HOW WELL INFORMED YOU ARE ABOUT 

YOUR TRADE 

CANDIDATE'S .STATEMENT OF WITHDRAWAL Candidate No 



I hereby indicate my voluntary withdrawal from 
this examination. 



Total Test 
Points 



Score. 



.Rank. 



RATING. 



Dote 



Hour 
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EXAMPLES OF WRITTEN TECHNOLOGY TESTS 



1. Multiple Choice Tesi 



2. Matching Test 



3k Short Answer Test 



A Procedure Test 



& Order Arrangement Test 
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The exeinples of tests, and the questions appearing in them, on the pages 
to follow are suggestive only. No ottempt has been made to provide a 
complete exoninotion in any one trade or occupation. 

Sefore preparing such types of tests, the persons writing them should 
consult a good text or reference dcoling with the preparation of informal 
tests in order to refresh their memories on the techniques used in their 
preparation. 
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EXAMPLE 



MULTIPLE CHOICE TEST 



Trod* & Industrial Education 
Kont Stato Univotsity . _ . 
Examini<^a Agoney 



TRADE COMPETENCY TEST 
MACHINE • Tochnotogy 
Pago 1 of 1 pogo 



Condidota's No. 



.Dato. 



.19. 



.Sooro. 



Gomro! Instructions; Tho test you aro about to toko is designed to test your know* 
ledge of tho trade information related to tho skills of your trado. Bo fair with your* 
self. Do not got hurried and **fussod.** You cro not expected to answer oil of the 
questions on this exominotion. RELAX! 



Directions; Each statement needs a word, o figure, or a phrase to melee it correct. 
Only one of tho dwicoc listed is correct. Place tho numlMr of the dioices you moke 
in the spoee provided at the right hand edgo of the 



L Cutting speed in feet per minute for turning machine or soft steel vdth a high 
speed steel bit should be . (1) 60 (2) 120 (3) 80 (4) 160 ( ) 



2 A spindle speed adjusted to give o cutting ^eod of about 35 feet per 
minute would be suitable for cutting threads on - 

fU soft steel, tool steel (cmnealdd), (3) bross, (4) cast iron . . . . ( 



2 To turn on included angle with the comi^eund rost,vdien the included angle 
is 100®, swivel the compound - (1) 50®, (2) 80®, (3) 40®, (4) 10® . . . 



{ ) 



4 The toper commonly used on lathe centers is the- (1) Jomo, (2) Morse, 
(3) Brown and Sharpe, American Stonddrd . . 



( ) 



& 

6 . 



A >4. 13 thread is (1) N.F., (2) S.A.E., (3) Metric, (4) N.C .,....( ) 



A thread pitch gage is used to meosure - (1) the number of threads per 
inch, (2) the set of the cutting tool, (3) the depth of the thread, 

(4) the thread lead ( 



7. 



The center gage is used to center the • (1) center drill, (2) work, 
(3) lathe centers, cutting tool 



( ) 



8. Center holes should be drilled - (lj the depth of the drill point, 

(2) half way up on the countersinic, (3) slightly over the full depth of 
the countersink, (4) slightly under the full depth of the countersink , 



( ) 
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MATCHING TEST 



Trad* and indusfria! Education 
Univarsity of Qncinnati 
Examining Agency 



TRADE COMPETENCY TEST 
COSf;iETOLOGY - Technolagy 
Page '( of ? peg* 



Condi dato*s No. 



.Dots. 






. Score. 



Dirr^ctions; The words and phrases in the ieft«hand columns are significant in 

connection with on expression in the right>hand column. Match them 
properly by placing the figure percoding the item in the left'hond 
column in the parentheses at the right of the matching item. Two 
points are allowed for each item correctly matched. Item S (the 
first or sample item) is correctly matched . 




Buccinator 

Cordi ac 

Extensibility 

Frontalis 

Involuntary 

Meat 



S 

a. 

b. 

c. 

d. 



7. Muscle 



8. Myology 

9. Orbicular Oris 



9* 

h. 



to. Orbicularis oculi 
11. Osseous 



i. 

i. 



12. Quodrotus Labi! 
13> Superiorius 

13. Tendons 

14. Triangularis 
is Voluntary 



Locomotion of the body 
The study of muscles 
Tissue mode up ef fibres 
Muscle under control of will 
Muscle found only in the heart 
Muscle used to close eyelids 
Round or flattened bands which 
attach muscles to bones 
Muscle that raises upper lip 
Muscle that retracts the cheeks; 
retracts angle of the mouth 
One of the characteristics of 
a muscle 

Humcm muscular tissue may 
roughly be compared to 



( 5) S 
( ) 1 
( ) 2 
( ) 3 

( ) 4 

( ) 5 



( ) 6 

( ) 7 



( ) e 

( ) 9 

) 10 



( 
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EXAMPLE 

SHORT ANSWER TEST 

Trod* and industriol Education TRADE COMPETENCY TEST 

Qavolond Bocic<i of. Educc^Son MACHINE • Tochnology 

Examining Aganey Pag* 1 of 1 pago 

Candidato*s m**- Pq*» 1 Q &v%r* 

Diroetiono; In tho spcme providod tp fha right of each it«m, placo tho word^ words 
or figuros which host onswor tho question. Be sure to ntdce your 
mooning dsar« but use only the words that ore cetuoily necessary. 
On# (1) point is dluwed for each item correctly answered. Item S 
(the first or sample item) is eorrectiy okiswered. 

S. What size micrometer should be used to measure a 1.126 diameter 

shaft? . . . . ; 2 inch S 

1. Whot is the ratio of the wcrm«whe«! in the stondord dividing heod? 1 

2, What is the effect of grinding a twist drill with lips of dSifarent 
lengths? .....e. ....... ........... 

3L How is the swivel bar of a toper attachment graduated? .... a 

4. Hqwm^iqy qdjustable jqws does a stcndord ^(tower r®pt ^awe? . 4 

5. Hqw many degrees do you swivf I thf compound re^t tq cut a 

Nqtional Coarse Threo<|? _q 

6. Wiot is the essential differonce b ;tvyeen a cutting tool used for 

brass and onq for steel ? . /» 

7. If tho pitch of a devbip>thread is 1/16”, how for wlU It odyoitce 

in one compiqto turn? 7 

9. Approximately hqw much upder npmind size does q rose reamer 

reqin hoips? « 

9. Whot is moont by a 14 x 8 lathe? O 

1C. What is the pressure artgle of o stub-tooth gear? i n 

11. The difference in height of the ends of a 10 inch sine bo^ is 

5 inches. Whot angle is Indicated? 1 1 
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EXAMPLE 



PROCEDURE TEST 



Trade and industrial Education 
University of Toledo 
Examining Agency 



TRADE COMPETENCY TEST 
MACHINE - Technology 
page 1 of 1 page 



Candidote's fA>> 
Directions: 



.Dote. 



.Score. 



The list below contains two type jobs commonly done in the machine 
s'^op. in each jcb ore a number of procedure steps, but these steps 
are r»ct in the correct order. Examine the steps in eoch job and decide 
which step should come first, vdtich should come second and so on. 



In the parentheses to the right of the step that you think should come 
first vwite the number one. Write the number two In the parentheses 
opposite the step you think should come second. Continue until each 
step has been numbered. 



1. To mount work in a four<|aw independent lathe chuck: (Five steps) 



(1) Revolve the spindle slowly and with a piece of chalk morfc the 
high spot on the work while It is revolving . 



( ) 



(2) When the work is running true in the chuck, tighten each jaw, 
one after the other in sequence, until all four jows are clamping 
the work securely 



( ) 



(3) Adjust the jaws to receive the woidt 



( ) 



(4) Stop the spindle, locate the high spot on the work and adjust the 
j aws in the proper direction to true the work 



( ) 



(5) 



Fosten the work In the chuck by turning the adjusting screws of 
the chuck 



( ) 



2, To prepare o piece of round stock for turning between centers: (Five steps) 



(1) Layout the length 

(2) Saw the stock to co/rect length 

Face one end of the stock and center drill to correct depth 



( 3 ) 




(4) Chuck stock accurately in a four*iaw independent chuck 



Face the second end to correct length and center drill . 



( ) 

( ) 
( ) 
( ) 
{ ) 
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EXA!vlPLE 



ORDER ARRANGEMENT TEST 



Trodo and industrial Edueotijn 
'Ohie ’Sl^t* Unfvsrsity 
EKORiininSi Agency 



TRADE COMPETENCY TEST 
MACHINE • Technology 
Page 1 of 1 page 






.Date. 



XMs prohloi*: U intended to ^'eat your ability to analyze o machine 
j©a cs^ the operoti^nri In the mast logical order. Study the 

Rawing ecrefuUy^ then select end record the number of the operotion 
^roin each group i3stv»;S rriot will complete the job in proper sequence. 



1/4*'' X 1/8” KEYWAY 




7. 

8. 
9. 

10 . 

11 . 



drill & 
PEAM r* 



(1) center steck (S) chuck stock (3) face side (4i here 

(1) cut teeth (2) cut key way (3) tom (4) face side A ( 

(1) reesn {2} Face side B (3i turn (4) drill ( 

(1) drill (2) reom (3) lay out key«way face side B , 

(1) center stock (2) cut key«woy (3) mount on mandrel {4^ bore 
(1) set up index head (2) drill (3) reem (4) tym 
(1) loy out key way (3) cut teeth (3) face side B (4) uridercut . . 

(1) 8ft Up index head (2) bore (2) reom (4) chuck. 

(1) turn (2> cut teeth (3) fUce side A (^0 taom 

(1) boro (2) ley out keywoy turn (4) cut key*woy . 

(1) ream (2) undercut (3) turn (4) cut key^woy • . 
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